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Abstract. The research was performed on 108 laying hens, Isa-Brown hybrid, divided in 
four groups, 27 heads/group. Prebiotic Actigen was supplemented in total mixed ratio (TMR) in group 
1E using a proportion of 0.06%, prebiotic Bio-Mos in proportion of 0.1% (group 2E) and organic Se 
(Sel-Plex) in proportion of 0.04% (group 3E). The trial developed within 6 weeks, first laying stage 
(33 weeks –39 weeks of age), respectively. The laying hens were individually weighted, in the 
beginning and in the end of the trial. During trial, the following issues were studied: evolution of body 
weight, laying intensity, average weight of eggs and forage consumption by egg. The use of prebiotics 
(Bio-Mos and Actigen) and organic selenium (Sel-Plex) in the mentioned doses determined an 
increase of laying intensity and average weight of eggs and reducing the feed conversion ratio for an 
egg, as compared to the control group (C). The results obtained confirm the favorable influence of 
prebiotics and organic selenium on the main production and consumption indices of laying hens in the 
first laying stage. 
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INTRODUCTION    
 
The use of antibiotic growth promoters was banned in the European Union since 1 
January 2006. In order to maintain the health and high performance of poultry, without the 
use of antibiotics in the feed, a number of natural alternatives to growth promoters, to be used 
in the nutrition of laying hens, have been developed. Therefore, the prebiotic products, Bio-
Mos and Actigen, extracted from yeast Saccharomyces cerevisiae cell walls are designed to 
improve the productive performance and maintain the health of animals and poultry. 
Experiments conducted worldwide on laying hens show that the administration of prebiotic 
products (Bio-Mos and Actigen) results in improved egg production, egg mass and feed 
conversion (Bozkurt et al., 2012; Cabuk et al., 2006; Dimovelis, 2004; Gracia, 2004; Hooge, 
2011; Kim et al., 2009). 
In aviculture, the use of organic selenium has a number of advantages over inorganic 
selenium. 
The experiments conducted worldwide upon hens’ eggs-consumption show that the 
administration of organic selenium in the feed resulted in the improvement of egg production, 
egg weight and the egg components (shell, yolk and albumen) (Gjorgovka et al., 2012) as 
well as improving the feed conversion ratio (Pan and Rutz, 2003). 
The aim of the research is to highlight the possible influence of prebiotic products 
(Bio-Mos, Actigen) and organic selenium (Sel-Plex) administered in the feed of laying hens 
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upon the production performance in the first laying phase (laying intensity, the egg mass and 
feed conversion). 
MATERIALS AND METHODS    
 
The research was conducted on a number of 108 laying hens, the hybrid Isa-Brown, 
divided into 4 groups, 27 hens/group. 
To the experimental group 1, the prebiotic Actigen was added in the combined 
fodder in a proportion of 0.06%, to the experimental group 2, the Bio-Mos prebiotic was 
added in the combined fodder in proportion of 0.1%, and to experimental group 3 organic 
selenium (Sel-Plex) was added in a dose of 0.04%. The experimental period was of 6 weeks, 
representing the first phase of laying (age 33 weeks-39 weeks). 
The feeding of laying hens in the four groups was performed with mixed feed that 
had the same energy and protein level (2750 kcal EM/ kg, 17.5% raw protein). The 108 laying 
hens in the early laying stage received the same microclimate conditions (batteries BP3), 
density, care and nutrition, the differences consisting only in the absence or presence of 
prebiotic products (Bio-Mos, Actigen) and organic selenium in the feed. 
The laying hens were weighed individually at the beginning and the end of the 
experience. During the experiment, the evolution of body weight of hens, laying intensity, 
average egg weight and feed consumption for an egg were monitored. 
 
RESULTS AND DISCUSSIONS     
 
The average values and the variability of the body weight of laying hens during the 
experiment are presented in Table 1. 
 
Tab. 1 
The evolution of the laying hens’ body weight during the experimental cycle (g) 
 
Specification Group n X±sx  s V% 
G(C) 27 1722.22±29.40 152.75 8.87 
G1(E) 27 1633.33±39.94 207.55 12.71 
G2(E) 27 1729.63±30.11 156.44 9.04 
 
Initial body weight 
 
G3(E) 27 1703.70±25.87 134.40 7.89 
G(C) 25 1940.00±23.81 119.02 6.14 
G1(E) 26 1823.08±35.65 181.79 9.97 
G2(E) 27 1859.26±38.59 200.50 10.78 
 
 
Final body weight 
G3(E) 27 1885.19±34.47 179.11 9.50 
G(C)-Control Group; G1(E)-Actigen; G2(E)-Bio-Mos; G3(E)-Sel-Plex 
ns- p>0.05- insignificant differences 
 
Analyzing the evolution of the body weight during the experiment, it is found that at 
the beginning of the experiment (33 weeks) and the end of the experience (39 weeks) laying 
hens of the four groups registered a body mass similar to that provided in the technical 
guidance for production of the hybrid Isa Brown, the differences between the control group 
L(M) and the experimental groups being insignificant. It should being noted that the prebiotic 
products (Bio-Mos and Actigen) and organic selenium did not affect the body weight of 
experimental groups, the weight gain being lower in the experimental groups compared to the 
control group. The lowest increase was recorded in group 2 E (Bio-Mos) respectively 129.63 
grams, followed by group 3E (Sel-Plex), 181.49 grams, group 1E (Actigen) 189.75 grams, 
compared to 217.78 g for the control group, the differences being insignificant. This fact is 
due to the greater production of eggs and better conversion of mixed fodder in the 
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experimental groups that received the feed Sel-Plex in proportion of 0.04%, Bio-Mos in 
proportion of 0.1% and Actigen in proportion of 0.06%. The phenomenon is determined by 
the greater use of body reserves for egg production in the case of hens from the experimental 
groups. 
According to the data obtained throughout the experimental period, the prebiotic 
products (Bi-Mos and Actigen) and organic selenium (Sel-Plex) administered in the feed of 
laying hens had a favorable influence upon the laying intensity (Tab. 2). It is found that the 
best results were recorded in group 3 E (Sel-Plex-93.19%, followed by group 2E (Bio-Mos-
91.59%), group 1E (Actigen-90.10%), the lowest values being recorded in the control group 
(GC-88.89%). 
 
Tab. 2 
Intensity of laying during the experimental period 
 
Experimental groups 
 
Specification G (C) 
G1 E  
(Actigen 
0.06%) 
G2 E  
(Bio-Mos 
0.1%) 
G3  
(Sel-Plex 
0.04%) 
Egg production n 941 968 991 1014 
Absolute  88.89±1.11 90.10±1.26 91.59±0.93 93.19±0.64* Laying intensity 
Relative % 100.00 101.36 103.04 104.84 
G(C)-Control Group; G1(E)-Actigen; G2(E)-Bio-Mos; G3(E)-Sel-Plex 
*- p<0.05- significant differences 
 
The differences between the mean values of the absolute intensity of laying are 
significant in the case of group 3E (Sel-Plex) as compared to the control group, and between 
the experimental groups are insignificant. 
The relative intensity of laying increased with 4.84% in group 3E (Sel-Plex), with 
3.04% in group 2 E (Bio-Mos), with 1.36% in group 1 E (Actigen) as compared to the control 
group, proving that organic selenium and prebiotic products favourably influence the egg 
production in laying hens, as results from research carried out by other authors (Gjorgovska et 
al., 2012; Surai, 2006 for organic selenium; Bozkurt et al., 2012; Cabuk et al., 2006, 
Dimovelis, 2004; Gracia et al., 2004; Hooge, 2011; Kim et al., 2009, for prebiotic products). 
Analyzing the egg mass, is found that administration of organic selenium and 
prebiotics (Bio-Mos and Actigen) in laying hens feed has a positive influence upon it, the 
differences between the experimental and control groups being insignificant (Tab. 3). Group 3 
E (Sel-Plex) had recorded the highest value (65.54 g), followed by group 1 E (Actigen) with 
65.39 g and group 2 E (Bio-Mos) with 65.16 g, the lowest value being recorded by the control 
group with 64.22 g. Results regarding the egg mass are comparable to those obtained by other 
authors (Gjorgovska N et al., 2012 for organic selenium; Bozkurt et al., 2012; Cabuk et al., 
2006; Dimovelis, 2004; Hooge, 2011, for Bio-Mos).   
Tab. 3 
The average weight of the egg during the experimental period 
 
Experimental groups  
Specification 
 
G (C) G1 E  (Actigen 0.06%) 
G2 E  
(Bio-Mos 0.1%) 
G3 E  
(Sel-Plex 0.04%) 
Egg production n 136 142 145 144 
g 64.22±0.44 65.39±0.45 65.16±0.46 65.54±0.33 The average weight of egg 
% 100.00 101.80 101.46 102.06 
G(C)- Control Group; G1(E)- Actigen; G2(E)- Bio-Mos; G3(E)- Sel-Plex 
ns- p>0.05- insignificant differences 
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In terms of feed consumption, it is found that the 4 groups benefited from the same 
compound feed, for laying hens at early laying stage, the difference being the addition of 
prebiotics Actigen in group 1E in proportion of 0.06%, Bio-Mos in group 2E in proportion of 
0.1% and organic selenium (SEL-PLEX) in proportion of 0.04%. Average daily feed 
consumption per experimental cycle was the same for the four groups of 120 g/head. 
 
Tab. 4 
Registered feed consumption indices in laying hens at the end of the experimental period 
 
Experimental groups 
 
Specification 
 
UM G (C) 
G1 E  
(Actigen 
0.06%) 
G2 E  
(Bio-Mos 
0.1%) 
G3 (Sel-
Plex 0.04%) 
Average daily consumption g 120.00 120.00 120.00 120.00 
g 135.00 133.19 131.02 128.77 Feed conversion ratio % 100.00 98.66 97.05 95.39 
g 210.19 203.67 201.07 196.46 Average feed consumption/ 100 
grams/egg-mass  % 100.00 96.90 95.66 93.47 
 
Tab. 5 
Mean laying hens’ production and consumption values registered throughout the experimental cycle 
 
Experimental groups 
Specification G(C) G1(E) (Actigen) 
G2(E) 
(Bio-Mos)  
G3(E) 
(Sel-plex) 
Initial 1722.22± 
29.40 
1633.33± 
39.94 
1729.63± 
30.11 
1703.70± 
25.87 Body weight (g) Final 1940.00± 
23.81 
1823.08± 
35.65 
1859.26± 
38.59 
1885.19± 
34.47 
Total weight gain (g) 217.78 189.75 129.63 181.49 
Absolute 88.89± 
1.11 
90.10± 
1.26 
91.59± 
0.93 
93.19± 
0.64* Laying intensity (%) 
Relative 100.00 101.36 103.04 104.84 
g 64.22± 
0.44 
65.39± 
0.45 
65.16± 
0.46 
65.54± 
0.33 Average weight of eggs 
% 100.00 101.8 101.46 102.06 
g 57.09 58.92 59.68 61.08 Average daily production egg-
mass % 100.00 103.21 104.54 106.99 
Average daily feed consumption (g) 120.00 120.00 120.00 120.00 
g 210.19 203.67 201.07 196.46 Average feed consumption / 
100 g egg mass % 100.00 96.90 95.66 93.47 
g 135.00 133.19 131.02 128.77 Feed conversion ratio % 100.00 98.66 97.05 95.39 
*- p<0.,05- significant differences 
G(C)- Control Group; G1(E)- Actigen; G2(E)- Bio-Mos; G3(E)- Sel-Plex 
 
Prebiotic products (Bio-Mos and Actigen) and organic selenium administered in the 
feed of laying hens favourably influences the feed conversion ratio for one egg. Analyzing the 
feed consumption for an egg, it is found that L3E (organic selenium) registers the lowest feed 
conversion ratio L3 (E) 128.77 g/egg N.C. during the whole experimental cycle, followed by 
L2E (Bio-Mos) with 131.02 g/egg N.C. and L1E 133.19 g/egg N.C., the highest consumption 
being recorded at LM with 135.00 g N.C./egg (Tab. 4). This reduction in the feed conversion 
ratio was of 4.61% in group 3E (Sel-Plex), of 2.95% in group 2E (Bio-Mos), and 1.34% in 
group 1E (Actigen) as compared to the control group, lower values of feed consumption for 
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an egg being comparable to those obtained by other authors (Gjorgovska et al., 2012; Surai, 
2006, for organic selenium; Bozkurt et al., 2012; Cabuk et al., 2006; Dimovelis, 2004; 
Gracia, 2004; Hooge, 2011, for Bio-Mos). 
Analyzing the main production and consumption indices recorded throughout the 
experimental period, which lasted six weeks, the favorable influence of organic selenium 
(Sel-Plex) and prebiotic products (Bio-Mos and Actigen) can be observed upon the intensity 
of laying, upon the egg average weight, feed consumption and feed conversion in the egg 
production (Tab. 5). The best results regarding the feed production and consumption indices 
were recorded in group 3E to which organic selenium was administered in a dose of 0.04%, 
followed by group 2E to which the prebiotic Bio-Mos was administered in a dose of 0.1 % 
and group 1E Actigen in a dose of 0.06%. 
 
CONCLUSION    
 
The use of organic selenium (Sel-Plex) in a dose of 0.04%, prebiotic products Bio-
Mos (0.1%) and Actigen (0.06%) resulted in the improvement of the main production and 
consumption indices (laying intensity, average weight of eggs, feed conversion) in laying 
hens in the early stage of laying (age 33 weeks-39 weeks). 
At the end of the experience, the best results were obtained for the laying hens from 
group 3E (Sel-Plex 0.04%), respectively an increase of the laying intensity with 4.84%, the 
increase of the average egg weight by 2.06%, reduction of the feed conversion ratio for an egg 
with 4.61% as compared to the control group; followed by the experimental groups L2E (Bio-
Mos 0.1%) and L1E (Actigen 0.06%). 
The improvement of the production performances of laying hens that received in the 
feed prebiotic products (Bio-Mos and Actigen) and especially organic selenium (Sel-Plex) 
can be attributed to a better absorption of the nutrients in the digestive tract. 
Based on these results, it is recommended to use the product Sel-Plex in a dose of 
0.04%, the prebiotic products Bio-Mos in a dose of 0.1% and Actigen in a dose of 0.06% for 
the hens raised for egg consumption in the first stage of laying due to the fact that they 
improve the laying intensity, the egg mass and the feed conversion ratio. 
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